1. Introduction. It is the purpose of this paper to describe a non-linear technique which appears to have powerful and general application in numerical analysis. However, before doing so it is necessary to refer to a few related theoretical concepts. vanish, and the additional condition /3",,,0 = 1 is imposed, the coefficients in the rational expression ( 1 ) are uniquely determined. The rational expressions ( 1 ) may be placed in a two-dimensional array in which the quotient ( 1 ) occurs at the intersection of the in + l)th row and the iv + l)th column. [1] [2] [3] . As is well known, the numerical convergence of the sequence
Ur.rjx) Vr,ix) r = 0, 1, for a particular value of x is in many cases much better than that of the series (2). This consideration led Kopal [4] to the consideration of rational operational fórma-las, that is, to the replacement of the operational equation
where F is a known function from which / is to be determined, arid d is a finite dis- (6) Ur.r(d)F = Vr.r(d)f.
Assuming that F and/are completely known, that r in equation (6) is sufficiently large, and the example is a suitable one, then there will exist considerable numerical agreement between the right and left hand sides of equation (6) AS, n4-Sm-1 m, n = 0,1, of the sequence Sr, r = 0, 1, equations, showed that if Shanks [5] , by an appeal to the theory of linear (8) The same result may be derived from the theory of orthogonal polynomials [6] .
4. The «-Algorithm. The evaluation of the determinants in the various expressions (7) is sufficiently laborious to be prohibitive. However, the expressions (7) may be computed recursively by means of the e Algorithm as follows [7] . If, from the initial conditions If the quantities «,m) are arranged in the scheme co) «o
(2) es ««4-1 it will be seen that relations (11) may be used, column by column, to build up the scheme from left to right. It should be noted that if conformity, by means of equations (9) and (12), is to take place between the Padé Table and the «-array, the latter must be transposed about the diagonal m = 0; the columns of the «-array with even order suffixes then take their place as rows in the Padé Table. The following theorem, based upon the results of the last two sections, may now be given:
Theorem. If p is an associative and commutative operator, and The quantities with even order suffix in the «-array for this example are displayed in Table I .
Note: The results of Table I begin with the diagonal to = 1. If the notation of equation (15) is strictly to be adhered to, an entry «o0) = 0 together with a corresponding diagonal should be appended to Table I . However, this is not a matter of great importance, and in the event that an operational series were to begin with a term in p',s > 1, even this artifice w^ould not be available.
It is perhaps in order to comment upon the power of the algorithm as revealed by this example. Attainment of the same accuracy as is achieved in Table I by the straightforward use of the series (16), even neglecting the accumulation of round-off errors, wrould involve the summation of about eighty terms and an excursion into arithmetic involving twenty-eight decimal figures.
The Padé quotients (3) in this example are successive convergents of the continued fraction (18) x-Mogd +x) 1 l2x l2x 22x 22x 14-24-3+44-54-N/umerieal investigation into the behavior of this continued fraction [8] shows that application of the «-algorithm to the series (16) converges quite reasonably for iehz -1) > 1, when the series rapidly diverges.
In the derivation of the classical operational formulas of numerical analysis the operand is assumed to be a polynomial, and the formulas derived are then completely valid. The formulas are then universally applied, without examination of the operand, and without any more justification than that of the results achieved.
In the same way it occurs that although formula (13) is no longer valid, use of the «-algorithm in conjunction with operational series meets with success. Two examples which support this thesis now follow.
Second Example: This concerns the interpolation of the function log (0.6 4-hz) when h = 0.1 and z = 0.25 with points of tabulation at unit intervals of z, by use The quantities «,m) with even order suffix are displayed in Table II .
Since log(0.625) = -0.4700 036, it will be seen that application of the «-algorithm results in an effective gain of three decimal figures. This is not spectacular, but there is no point in selecting for presentation only those examples which display the method in a particularly favorable light. It might be mentioned at this point that the author has experimented with the «-algorithm in conjunction with operational formulas in a large number of cases, and in none of these was the accuracy of the transformed results worse than the original partial sums.
Since the odd and even order terms in the series (19) are so dissimilar, the odd and even terms were separated out and the two series submitted separately to treatment by the «-algorithm, the transformed results subsequently being added together. The numerical results produced in this way were not, however, significantly better than those shown in Table II It is perhaps of interest to point out that the accuracy of the transformed results produced in the first and third examples could have been increased by extending the computation. This is also true to a limited extent of the second example, but the non-existence of central differences above a certain order limits the extent to which the computation may be prolonged.
It wTould be useful, when examining the mathematical validity of the procedures adopted in the second and third examples, to be able to relate the determinantal quotient 'Ècp'F Èc. but this appears to be one of the cases in which a statement of the problem is not a great step forward to its solution.
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